DNA multimode interaction with berenil and pentamidine; double helix stiffening, unbending and bending.
The antitrypanosomal drugs berenil (Ber) and pentamidine (Pm) preferentially bind to DNA in the minor groove of A.T-rich domains. The properties of A.T clusters are essential for sequence-mediated helix bending. Groove binding drugs locally stiffen the DNA helix but may also change intrinsic helix bends or may bend straight DNA. Ligand binding to randomly distributed sites alters the apparent DNA persistence length, a. Criteria permit the distinction of the underlying mechanism(s). Helix bends, if phased with the helix screw, however, generate solenoidal superhelix components mediating an apparent change of the hydrodynamically effective DNA contour length, L. The measurement of relative changes of both, a and L, as induced by Ber or Pm is performed by titration rotational viscometry. The determination of the two quantities requires two independent measurements: the relative change of DNA intrinsic viscosity, deltay, for short (tending to rod-like) DNA molecules and for comparably long (almost coil-like) ones as a function of r, the bound drug molecules per DNA-P, and this under conditions effectively excluding intramolecular DNA-DNA crosslinking effects. At least at r< or =0.05 and < or =0.03, respectively, the two drugs virtually bind completely to a eukaryotic DNA. r ranges of different drug binding strength and, concomitantly, of different specific conformational response, could be resolved. They represent (sub)modes of different DNA sequences... Whereas the mode-specific elongation effects are fairly similar for both systems, there are pronounced quantitative differences in the relative change of DNA persistence length. The sites of highest Ber-binding strength are correlated to unbent alternating helical A.T segments followed by bent and by less bent or unbent dAn.dTn tracts straightened on Ber-binding. For Pm-DNA interaction the ligand bends the sites of highest Pm affinity. Generally, ligand induced and sequence mediated local DNA-bend removal or DNA bending, as observed for several modes of interaction with A.T rich DNA, are considered to be of gene regulatory relevance.